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(54) MATING ASSISTANCE DEVICE FOR ELE
(67)  The presentinvention relates to a mating assist-
ance device (1) for electrical connectors (43, 45) com-
prising a housing (3) with at least one opening (9, 11) for
receiving an electrical connector (43, 45), and at least
one locking device (5, 7) movable between an unlocked
and a locked position with respect to the housing (3), the
at least one locking device (5, 7) further comprising at
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least one connector pushing element (15, 17), wherein
the at least one locking device (5, 7), when moved from
the unlocked to the locked position, is configured such
that the at least one connector pushing element (15, 17)
is displaceable in the direction of insertion (A) of an elec-
trical connector (43, 45) into the housing (3).
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Description

[0001] The present invention relates to a mating as-
sistance device for electrical connectors and a method
for connecting electrical connectors with such a mating
assistance device.

[0002] Electrical connectorassemblies utilized for cab-
in applications in commercial aerospace and other ap-
plications often comprise separate connectors that mate
together to form a secure physical and electrical connec-
tion. In particular, the electrical connector assemblies for
aerospace application shall meet altitude immersion re-
quirements.

[0003] To achieve an effective, properly aligned and
sealed electrical connection of the connectors, it is com-
mon to employ a mating assistance device for connecting
the electrical connectors together.

[0004] The mating assistance devices known in the art
are usually made of several parts which are assembled
by screwing, welding and/or bonding when the connec-
tion between the connectors is achieved. Consequently,
the mating assistance devices as known in the art require
the use of tools, e.g. a screwdriver for the assembly. Fur-
thermore, notwithstanding that the mating assistance de-
vice provided with machined parts are known to be a
costly solution, they are also not particularly adapted in
term of lightness and weight reduction for cabin applica-
tions in commercial aerospace.

[0005] Therefore,itis an object of the presentinvention
to provide a light, easy-to-use, tool-free and inexpensive
mating assistance device for a connector assembly.
[0006] The above-mentioned problem is addressed by
mating assistance device for electrical connectors ac-
cording to claim 1. The mating assistance device com-
prises a housing with at least one opening for receiving
an electrical connector, and at least one locking device
movable between an unlocked and a locked position with
respect to the housing, the at least one locking device
further comprising at least one connector pushing ele-
ment,

wherein the at least one locking device, when moved
from the unlocked to the locked position, is configured
such that the at least one connector pushing element is
displaceable in the direction of insertion of an electrical
connector into the housing. Hence, the displacement of
the connector pushing element between the unlocked
position to the locked position allows to move the elec-
trical connectors towards the inside of the housing. As a
result, thanks to the displacement of the connector push-
ing element in the direction of insertion of the electrical
connector, the sealing of the electrical connectors is fa-
cilitated and realized without the need of using external
tools. Therefore, the assembly of the electrical connec-
tors inside the mating assistance device is simplified and
the assembly cost can be reduced.

[0007] The mating assistance device can be further
improved according to various advantageous embodi-
ments.

10

15

20

25

30

35

40

45

50

55

[0008] According to an embodiment, the trajectory of
the at least one connector pushing element from the un-
locked position to the locked position can be inclined with
respect to the normal of the direction of insertion of the
electrical connector into the housing. In particular, the
trajectory of the at least one connector pushing element
from the unlocked position to the locked position is in-
clined at an angle comprised between 5° and 15° with
respect to the normal of the direction of insertion of the
electrical connector into the housing. The inclined trajec-
tory of the connector pushing element can exercise a
force onto the electrical connector to move it further into
the housing and to achieve the necessary sealing.
[0009] According to another embodiment, the at least
one locking device can have the form of a bracket, in
particular, the form of a U-shaped bracket having a con-
figuration conforming to the shape of the housing. When
using a bracket, the force can be applied on two sides of
the electrical connector and in addition, the same shape
of locking device can be used on the left and the right
side of the housing when connecting two electrical con-
nectors.

[0010] According to another embodiment, the U-
shaped bracket can have a central portion provided with
an inner surface from which extends two arms in the
same direction such that the direction of the arm’s length
is inclined with respect to a direction extending normally
from the inner surface of the central portion. The central
portion can be used by the user to push the bracket from
the unlocked to the locked position. By providing an in-
clined direction of the arms the desired movement of the
connector pushing element can be obtained.

[0011] According to another embodiment, the housing
can be a one-piece housing, in particular made of a mold-
ed plastic or a polymer material, and can have the shape
of a hollow beam with two opened-ends for receiving a
terminal of the electrical connector. The simple design
of the housing and the lightweight material used provide
a light device with no loose parts. In addition, the overall
assembly costs can be reduced compared with a screw-
together design in the art.

[0012] According to another embodiment, the at least
one connector pushing element of the atleast one locking
device can be provided with one or more protrusions, in
particular two protrusions, protruding towards the inside
of the housing when in the locked position. The protru-
sions of the connector pushing element allow guidingand
forcing the electrical connector to further move inside the
housing when the locking device is moved from the un-
locked position to the locked position.

[0013] According to another embodiment, the shape
of the one or more protrusions of the at least one locking
device can be complementary to latch means provided
on an interface of the electrical connector. With the com-
plementary shapes, an efficient transmission of the push-
ing force can be obtained.

[0014] According to another embodiment, the mating
assistance device can further be provided with two re-
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tentions means configured to hold the atleast one locking
device respectively in the unlocked position and in the
locked position respectively relative to the housing. This
feature allows preventing an involuntary locking or un-
locking of the locking device, in particular during the
transportation of the mating assistance device.

[0015] Accordingtoanotherembodiment,the retention
means can be configured to provide a form-fit connection
between the housing and the at least one connector
pushing element in the unlocked position and in the
locked position. In particular, the retentions means can
comprise two recesses or grooves on the at least one
connector pushing element, in particular longitudinal
grooves, configured to fit to a protruding element of the
housing, the protrusion element protruding towards the
atleast one connector pushing element. The form-fit con-
nection in the unlocked and locked position can be real-
ized without any external tool, and only by means of the
retentions means integral with the mating assistance de-
vice. This allows simplifying the assembly step while re-
ducing the assembly cost.

[0016] According to another embodiment, the at least
one locking device and/or the housing can comprise at
least one handle for pulling the locking device from the
locked position to the unlocked position. Hence, the mat-
ing of the electrical connectors can bereversed, therefore
allowing an easy versatile use in comparison with a sol-
dered or a bonded assembly which have to be destroyed
to disassemble the connection.

[0017] According to another embodiment, the at least
one locking device and/or the housing further can com-
prise at least one opening with an undercut configured
for allowing an unmating of the electrical connectors, in
particular by using an external tool. In case a user's man-
ual forces are not sufficient to move the locking device
from the locked to the unlocked position, it still remains
possible to decouple the connector again.

[0018] According to another embodiment, a center re-
gion of the housing can be provided with flanges or a
flange receiving region. Thus, the device can be easily
mount to other parts.

[0019] The object of the present invention is also
achieved with a method for connecting electrical connec-
tors comprising an interface provided with latch means,
with the mating assistance device comprising the steps
of inserting a terminal of the electrical connector into the
housing via the opened-end of the mating assistance de-
vice in the direction of insertion and pushing the locking
device from the unlocked to the locked position to thereby
push the latch means of the electrical connector further
towards the center of the housing by the connector push-
ing element following the inclined trajectory. With the in-
ventive method sealed electrical connections satisfying
the high requirements of the aerospace industry, can be
achieved without using external tools.

[0020] Additional features and advantages will be de-
scribed with reference to the drawings. In the description,
reference is made to the accompanying figures that are
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meant to illustrate preferred embodiments of the inven-
tion. It is understood that such embodiments do not rep-
resent the full scope of the invention.

Figure 1 illustrates schematically a mating assist-
ance device according to the invention;

Figure 2 illustrates an exploded view of the mating
assistance device according to the invention;
Figure 3 illustrates a schematically top view of the
locking device;

Figure 4. illustrates a cross-sectional and top view
of the mating assistance device and two electrical
connectors in the unlocked position;

Figure 4a illustrates schematically a sectional view
of the retentions means in the unlocked position;
Figure 4b illustrates schematically an electrical con-
nector to be inserted into the mating assistance de-
vice;

Figure 5. illustrates a sectional view of the mating
assistance device in which the electrical connectors
are inserted, and wherein the locking device is in the
unlocked position;

Figure 5a. illustrates a sectional view of the mating
assistance device in the unlocked position;

Figure 6 illustrates a sectional view of the mating
assistance device and two electrical connectors,
wherein the locking device are partially moved from
the unlocked position to the locked position;

Figure 7. illustrates a cross-sectional and top view
of the mating assistance device and two electrical
connectors, wherein the locking device is in the
locked position;

Figure 7a. illustrates a sectional view of the mating
assistance device in the locked position;

Figure 7b. illustrates schematically a sectional view
of the retentions means in the locked position.

[0021] The present invention will now be described
with reference to the attached figures. Various structures,
systems and devices are schematically depicted in the
drawings for purposes of explanation only and so as to
not obscure the present disclosure with details, which
are well known to those skilled in the art. Nevertheless,
the attached drawings are included to describe and ex-
plain illustrative examples of the present disclosure. The
words and phrases used herein should be understood
and interpreted to have a meaning consistent with the
understanding of those words and phrases by those
skilled in the relevant art. No special definition of a term
or phrase, i.e., a definition that is different from the ordi-
nary or customary meaning as understood by those
skilled in the art, is intended to be implied by consistent
usage of the term or phrase herein.

[0022] Figure 1 and Figure 2 represent a mating as-
sistance device 1 according to the presentinvention. The
mating assistance device 1 comprises a housing 3 and
two locking devices 5, 7 movable with respect to the hous-
ing 3. In figure 1, the locking devices 5, 7 are illustrated
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in the unlocked position relative to the housing 3.
[0023] The housing 3 is a one-piece housing, made of
amolded plastic or a polymer material, and has the shape
of ahollow beam with two opened-ends 9, 11 forreceiving
a terminal of an electrical connector (not represented in
Figures 1 and 2) according to a direction of insertion of
the electrical connectors inside the housing 3 and repre-
sented by the arrow A.

In another embodiment, not illustrated, a center region 4
of the housing 3 may be provided with flanges or a flange
receiving region.

[0024] Accordingtothefirstembodimentof the present
invention, the locking devices 5, 7 are identical and are
mounted on the housing 3 with mirror symmetry with re-
spect to the center region 4. In another embodiment, the
locking devices 5, 7 may be different from each other.
[0025] Each locking device 5, 7 has the form of a U-
shaped bracket having a complementary shape to the
housing 3, as it can be seen in Figure 2. Each U-shaped
locking device 5, 7 is provided with a central portion 13
having an inner surface 12 from which extends two arms
14, 16 providing respectively two connector pushing el-
ements 15, 17. The central portion 13 of each locking
device 5, 7 can be used as a pushing-button by an op-
erator for moving the locking devices 5, 7 from the un-
locked to the locked position according to the locking
direction represented by the arrow B. The locking direc-
tion B is perpendicular to the direction of insertion A.
[0026] As can be seen in Figure 3 which illustrates a
top view of the locking device 5, the direction L1 of the
length 11 of each arm 14, 16 (accordingly of each con-
nector pushing elements 15,17) is inclined with respect
to a direction N1 extending normally from the inner sur-
face 12 of the central portion 13. According to the first
embodiment of the present invention, the inclination be-
tween the direction L1 and the direction N1 forms an an-
gle a. comprised between 5° and 15°.

[0027] The direction N1 of the normal extending from
the inner surface 12 of the central portion 13 of the locking
device 5 and the locking direction B are parallel, as illus-
trated in Figure 2.

[0028] Accordingly, the direction L1 of the length |11 of
the connector pushing element 15, 17 is inclined with
respect to the locking direction B with the angle a.. There-
fore, the trajectory of each connector pushing element
15, 17 from the unlocked position to the locked position
is inclined with respect to the locking direction B accord-
ing to the angle a.

[0029] The locking device 5is mounted on the housing
3 such that when the locking device 5 moves from the
unlocked to the locking position according to the locking
direction B, the inclination of the connector pushing ele-
ments 15, 17 forming the angle « is oriented towards the
center region 4 of the housing 3. As a consequence, the
inclination of the connector pushing elements 15, 17 can
provide the effect of moving and compressing each elec-
trical connector towards the center region 4 of the hous-
ing 3 for sealing the electrical connectors together when
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inserted into the housing. Thus, the altitude immersion
requirement can be satisfied. The same applies for the
second locking device 7.

[0030] Furthermore, the connector pushing elements
15, 17 of each locking device 5, 7 are respectively pro-
vided with inner surfaces 19, 21 facing each other. The
surfaces 19, 21 of the connector pushing elements 15,
17 are provided with two protrusions 23, 25 protruding
towards the inside 27 of the housing 3 when the locking
devices 5, 7 are mounted to the housing 3. The shapes
of the first and second protrusions 23, 25 of the locking
devices 5, 7 are complementary to an interface of an
electrical connector.The interface of the electrical con-
nector will be further in Figure 4b.

[0031] The mating assistance device 1 is further pro-
vided with retentions means 28, 30, 32 configured to hold
the locking device 5, 7 in the unlocked position and in
the locked position respectively relative to the housing
3. The retentions means 28, 30 of each connector push-
ing element 15, 17 are longitudinal grooves 29, 31 pro-
vided on the surface 19, 21. The longitudinal groove 29,
31 are dimensioned to fit to a mating protruding element
33 of the retention means 32 of the housing 3, the pro-
truding element 33 protruding towards the connector
pushing element 15, 17. The retention means 28, 30, 32
are configured to provide a form-fit connection between
the housing 3 and each of the connector pushing element
15, 17 inthe unlocked position and in the locked position.
In the unlocked position, as illustrated in Figure 1, the
locking device 5, 7 is hold by form-fit connection between
the retention means 30, 31 and the retention means 32,
33 of the housing 3. In the locked position, the locking
device 5, 7 is hold by form-fit connection between the
retention means 28, 29 and the retention means 32, 33
of the housing 3.

[0032] Each locking device 5, 7 and the housing 3 re-
spectively comprise a handle 35, 37 for pulling the locking
device 5, 7 from the locked position to the unlocked po-
sition. Hence, the mating of the electrical connectors can
be reversed, therefore allowing an easy versatile use in
comparison with a soldered or a bonded assembly for
which have to be destroyed to disassemble.

[0033] Each locking device 5, 7 and the housing 3 fur-
ther respectively comprise an opening with an undercut
39, 41 configured to allow an unmating of the electrical
connectors, in particular by using an external tool.
[0034] The successive steps of the method for con-
necting electrical connectors with the mating assistance
device 1 according to the prevent invention, are illustrat-
ed in Figure 4 - 7b. Elements with the same reference
numeral already used in Figure 1, 2 and 3 will not be
described in detail again but reference is made to their
description above.

[0035] Figure4 illustrates a state wherein two electrical
connectors 43, 45 have been partially introduced into the
mating assistance device 1 and the locking device 5, 7
are in the unlocked position - as further illustrated in Fig-
ure 4a.
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[0036] The electrical connectors 43, 45 are inserted
into the housing 3 of the mating assistance device 1 by
the open-ends 9, 11 according to the direction of insertion
A. At the step illustrated in Figure 4, the electrical con-
nectors 43, 45 are not yet in contact and are separated
by air 10 inside the housing 3.

[0037] In the step of Figure 4 and further illustrated in
Figure 4a, the locking device 7 is hold in the unlocked
position by form-fit connection between the retention
means 30, 31 of the connection pushing element 15 and
the retention means 32, 33 of the housing 3.

[0038] As it can be seen in Figure 4b, each electrical
connector 43, 45 is provided with latch means 47 on an
interface 49. The latch means 47 comprises a ramp 51
and two protrusions 53, 55, here in the form of wedges
53, 55 adjacent each side of the ramp 51 perpendicular
to the slope 51a of the ramp 51.

[0039] In Figure 5, the electrical connectors 43, 45
have been further inserted into the housing 3 such that
they are now in contact with each other. Consequently,
the air volume 10 is reduced compared to Figure 4. The
locking devices 5, 7 are still in an unlocked position.
[0040] The displacement of the electrical connectors
43, 45 in the insertion direction A has moved the latch
means 47 such that the second protrusion 25 of the con-
nection pushing element 15 slides over the surface of
interface 49 and is guided to the ramp 51. In particular,
the dimensions of the first and second protrusions 23, 25
are adapted with respect to the dimensions of the latch
means 47 of the electrical connectors 43, 45.

[0041] Atthe step of Figure 5, and as it can be seen in
Figure 5a, the second protrusion 25 is then positioned
between the wedges 53, 55 of the latch means 47. In this
configuration, the locking device 5, 7 can still not be
moved into the locked position in the locking position B,
as the first and second protrusions 23, 25 are blocked
by the wedges 53, 55.

[0042] At the step illustrated in Figure 6, the electrical
connectors 43, 45 have been further inserted into the
housing 3 according the direction of insertion A by push-
ing the locking devices into the direction B. The air gap
10 is further reduced in comparison to the one illustrated
in Figure 5.

[0043] The second protrusion 25 of the connector
pushing element 15 slides further and partially behind
the wedges 53, 55 on the side of the open-end 9, 11 of
the housing 3.

[0044] Thus, by applying aforceinthe locking direction
B on the central portion 13 of the locking devices 5, 7 the
connectors 43 and 45 can be moved closer together with-
out the need of an external tool.

[0045] As mentioned, the inclination of the direction L1
of the connector pushing element 15 with respect to the
locking direction B allows a displacement of the connec-
tor pushing element 15 in the direction of insertion A when
the locking device 5, 7 is moved from the unlocked to the
locked position. According to this embodiment, the tra-
jectory of the connector pushing element 15 from the
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unlocked position to the locked position is inclined with
respect to the locking direction B, preferentially at an an-
gle o comprised between 5° and 15°. The inclination of
the connector pushing elements 15, 17 of each locking
devices 5, 7 are oriented towards the center region 4 of
the housing 3 with respect to the normal direction N1 and
the locking direction B. As a consequence, the inclination
of the connector pushing elements 15, 17 provides the
effect of moving each electrical connector 43, 45 towards
the center region 4 of the housing 3 by means of the
protrusions 23, 25 so that they can be compressed to-
gether to achieve the desired sealing. Indeed, the in-
clined trajectory of the protrusions 23, 25 with respect to
the normal direction N1 and the locking direction B, have
the effect of compressing the electrical connectors 43,
45 inwards the housing 3. At the step illustrated in Figure
6, the latch means 47 of each electrical connectors 43,
45 are separated by a distance X.

[0046] In Figure 7, the electrical connectors 43, 45 are
mated and the locking devices 5, 7 are in their locked
position.

[0047] By pressing on the central portion 13 (see Fig-
ure 7a) of the locking devices 5, 7 in the locking direction
B, the locking devices 5, 7 can be moved into the housing
3 such that the electrical connectors 43, 45 are mated
together. A little air 10 remains between the connectors
43 and 45. Only the elastomeric sealing cone devices
from the male connector 45 are compressed into the front
opposite cone recesses of the female connector 43. In
comparison with the step illustrated in Figure 6, it can be
seenin Figure 7 that the latch means 47 of each electrical
connectors 43, 45 are now separated by a distance X-d,
the distance d corresponding to the necessary dimension
for having an efficient sealing between the two electrical
connectors 43, 45.In this situation, the first and second
protrusions 23, 25 are positioned behind the wedges 53,
55 on the interface 49. Thanks to the complementary
shapes of the wedges 53, 55 and the protrusions 23, 25;
the connector pushing elements 15, 17 and the latch
means 47 realize a form-fit connection. As a result, the
electrical connector 43, 45 cannot move against the di-
rection A as it abuts against protrusions 23 and 25.
[0048] In this locked position of Figure 7 and as it can
be seen in Figure 7a, the locking device 7 is hold in the
locked position by form-fit connection between the reten-
tion means 28, 29 of the connection pushing element 15
and the retention means 32, 33 of the housing 3.
[0049] Inthe locked position illustrated in Figure 7, the
mating assistance device 1 allowed the electrical con-
nectors 43, 45 to be sealed according to the immersion
at low air pressure requirement.

List of reference number
[0050]

1 : mating assistance device
3 : housing
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4 ; center region

5, 7 : locking device

10: air volume

9, 11 : opened end

12 : inner surface

13 : central portion

14 : arm

15 : connector pushing element
16 : arm

17 : connector pushing element
19, 21 : inner surface

23, 25 : protrusion

27 :inside the housing

28 : retention means

29 : longitudinal groove

30 : retention means

31 : longitudinal groove

32: retention means

33 : protruding element

35, 37 : handle

39, 41 : opening with undercut
43, 45 : electrical connector
47 : latch means

49 : interface
51 : ramp
51a : slope

53, 55 : protrusion/wedge

A : insertion direction

B : locking direction

11 : length of the arm

L1 : direction of the length of the arm

N1 : direction normal to the inner surface of the cen-
tral portion

X : distance

d : distance

o : inclination angle

Claims

A mating assistance device for electrical connectors
comprising:

a housing (3) with at least one opening (9, 11)
for receiving an electrical connector (43, 45),
and

at least one locking device (5, 7) movable be-
tween an unlocked and a locked position with
respect to the housing (3), the at least one lock-
ing device (5, 7) further comprising at least one
connector pushing element (15, 17),

wherein the at least one locking device (5, 7),
when moved from the unlocked to the locked
position, is configured such that the at least one
connector pushing element (15, 17) is displace-
able in the direction of insertion (A) of an elec-
trical connector (43, 45) into the housing (3).
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2,

The mating assistance device for electrical connec-
tors according to claim 1, wherein the trajectory (L1)
of the at least one connector pushing element (15,
17) from the unlocked position to the locked position
is inclined with respect to the normal (N1) of the di-
rection ofinsertion (A) of the electrical connector (45,
47) into the housing (3).

The mating assistance device for electrical connec-
tors according to claim 2, wherein the trajectory (L1)
of the at least one connector pushing element (15,
17) from the unlocked position to the locked position
isinclined atan angle (o) comprised between 5° and
15° with respect to the normal (N1) of the direction
of insertion (A) of the electrical connector (45, 47)
into the housing (3).

The mating assistance device for electrical connec-
tors according to one of the claims 1 to 3, wherein
the at least one locking device (5, 7) has the form of
a bracket (5, 7), in particular, the form of a U-shaped
bracket having a configuration conforming to the
shape of the housing (3).

The mating assistance device for electrical connec-
tors according to claim 4, wherein the U-shaped
bracket (5, 7) has a central portion (13) provided with
an inner surface (12) from which extends two arms
(14, 16) in the same direction (L1) such that the di-
rection (L1) of the arm’s length (11) is inclined with
respect to a direction (B) extending normally from
the inner surface (12) of the central portion (13).

The mating assistance device for electrical connec-
tors according to one of the claim 1 to 5, wherein the
housing (3) is a one-piece housing, in particular
made of a molded plastic or a polymer material, and
has the shape of a hollow beam with two opened-
ends (9, 11) for receiving a terminal of the electrical
connector (43, 45).

The mating assistance device for electrical connec-
tors according to one of the claims 1 to 6, wherein
the at least one connector pushing element (15, 17)
of the at least one locking device (5, 7) is provided
with one or more protrusions (23, 25), in particular
two protrusions (23, 25), protruding towards the in-
side (27) of the housing (3) when in the locked po-
sition.

The mating assistance device for electrical connec-
tors according to claim 7, wherein the shape of the
one or more protrusions (23, 25) of the at least one
locking device (5, 7) is complementary to latch
means (47) provided on an interface (49) of the elec-
trical connector (43, 45).

The mating assistance device for electrical connec-
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tors according to one of the claims 1 to 8, further
provided with two retentions means (28, 30, 32) con-
figured to hold the at least one locking device (5, 7)
respectively in the unlocked position and in the
locked position respectively relative to the housing

3).

The mating assistance device for electrical connec-
tors according to claim 9, wherein the retention
means (28, 30, 32) are configured to provide a form-
fit connection between the housing (3) and the at
least one connector pushing element (15, 17) in the
unlocked position and in the locked position.

The mating assistance device for electrical connec-
tors accordingto claim9 or 10, wherein the retentions
means (28, 30, 32) comprises two recesses or
grooves (28, 30) on the at least one connector push-
ing element (15, 17), in particular longitudinal
grooves (29, 31), configured to fit to a protruding el-
ement (33) of the housing (3), the protrusion element
(33) protruding towards the at least one connector
pushing element (15, 17).

The mating assistance device according to one of
the claim 1 to 11, wherein the at least one locking
device (5, 7) and/or the housing (3) comprise at least
one handle (35, 37) for pulling the locking device (5,
7) from the locked position to the unlocked position.

The mating assistance device according to one of
the claims 1 to 12, wherein the at least one locking
device (5, 7) and/or the housing (3) further comprise
at least one opening with an undercut (39, 41) con-
figured for allowing an unmating of the electrical con-
nectors (43, 45), in particular by using an external
tool.

The mating assistance device for electrical connec-
tors according to one of the claims 1 to 13, wherein
a center region (4) of the housing (3) is provided with
flanges or a flange receiving region.

Method for connecting electrical connectors com-
prising an interface (49) provided with latch means
(47), with the mating assistance device (1) according
to claim 1 or 14, comprising the steps of:

a) inserting a terminal of the electrical connector
(43, 45) into the housing (3) via the opened-end
(9, 11) of the mating assistance device (1) in the
direction of insertion (A); and

b) pushing the locking device (5, 7) from the un-
locked to the locked position to thereby push the
latch means (47) of the electrical connector (43,
45) further towards the center (4) of the housing
(3) by the connector pushing element (15, 17)
following the inclined trajectory (L1).

10

15

20

25

30

35

40

45

50

55

12



25

s

- % :% N
BW / BRI

Fig. 1




EP 3 553 895 A1

<\l <
k=)
LL
/l/_!\“\ /\/
5?\\ -
e
Ty &
mmm sy NN
—_J N ™~
% i
MEN == ey
ﬂ'\ T ]
- r
cu\|) ﬁn ------- --_C-‘ :fr—a
: 1] %l o)
CC TR |||
" A N|| 7
I Ny ©
3 <r\J// \‘\\@‘r
] d \
f_ULO// ~— 8
ol 24{’/_g NJ§_/1/







EP 3 553 895 A1

~—~ 23"
~15

® 1 ] /

—_«N 4‘Qh

e — | 3

m_%?/ :_] :‘—\ /'\
N~ U “" \__
:; % — // n
BT 17

Om\ g v n
T —— — (2]

> L

+~J

S
L
Ny 7=

~N

Fig. 5a

“/A

1"



EP 3 553 895 A1

L b4 NJ ?m m,_\ m_<\|m
L N N _//. TS 7
\ 1 l\7%2% A\
mN)M/ u, ﬂ C T R &V HM
: : w H wJ
v m _ \\‘ _ . _\
/,[ _\ (NI 1 _ _M/
mﬂz//%/_zﬂ/, ~//\7 = e
9 “Bi14 F\mr\m rwmm/m_@ wes Ly w\ﬂﬁ/rz
) _ p-X-
M\g / m.#«/m
“_.// H mr =]
NIl wz Q S 7
mN.l//V.___ . _/ _/ 1 \ _//h /j \
\[ % B % (T & \
= Pammn | / { I W._
MIVH\ : H_H “ __ __ _N . 7 AdN|
R i | ExjpEm A
/\ | o 1 - //
14174 AN /7 / \ 1\ NN op
A el g Lo 17 N

XK

12



SN ,29
S 30,31

T 15 'd‘ 19

"dﬂ 33

N5

= ‘ N <
N 11

7_/

Fig. 7a

1

[/

é

23




10

15

20

25

30

35

40

45

50

55

Européisches
Patentamt
European
Patent Office
Office européen

des brevets

[

EPO FORM 1503 03.82 (P04C01)

EP 3 553 895 A1

EUROPEAN SEARCH REPORT

Application Number

EP 18 30 5421

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X JP 2003 031305 A (YAZAKI CORP) 1-3,6-8,[ INV.
31 January 2003 (2003-01-31) 12,14,15 HO1R13/629
Y * paragraphs [0012] - [0022]; figures * 4,5,
9-11,13
X US 2014/242829 Al (BRODSKY WILLIAM L [US] |1
ET AL) 28 August 2014 (2014-08-28)
* paragraphs [0048] - [0049]; figures
7a-7c *
Y WO 97/11515 Al (WHITAKER CORP [US]; BETSUI 4,5,
KAZUHISA [JP]) 27 March 1997 (1997-03-27) |9-11,13
* page 9, line 9 - page 10, Tline 3;
figures 1,11,12 *
A JP HO5 84061 U (-) 1-15
12 November 1993 (1993-11-12)
* paragraphs [0006] - [0009]; figures *
TECHNICAL FIELDS
SEARCHED (IPC)
HO1R
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

The Hague

17 September 2018 Gélébart, Yves

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

14




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 553 895 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 18 30 5421

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

17-09-2018
Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2003031305 A 31-01-2003  NONE

US 2014242829 Al 28-08-2014  NONE

WO 9711515 Al 27-03-1997 CN 1196835 A 21-10-1998
JP 3316116 B2 19-08-2002
JP HO992367 A 04-04-1997
KR 100406599 Bl 24-03-2004
TwW 298679 B 21-02-1997
WO 9711515 Al 27-03-1997

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15



	bibliography
	abstract
	description
	claims
	drawings
	search report

